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1 

137 — 9, HI 0 — 1 2, £fcteH 13 — 15 \ZfR~£tl 
[m^mZl H7-9, HI 0-1 2, S&ttHl 3- 10 

ocr^ /K©#MSEai£3*i\ st*^ i izmmoffim 

[M3&9 3] HI 0-1 2, SfcttB13- 

1 5 cg^n^ja/SEw^M^n^'X tt> i 
4 ot^ sm<Dmjs&m&*rr* m#m i keh^hs 

[»*«4] H7-9, HI 0-1 2, £fcteHl3- 

1 5 \z^ntzr ^ /mmm^-r. M*«ifce«© 
5 ] m&m i - 4 ©vi-rti*^— AiK:E«o«ta 

H»3RB6] H7-9, HI 0-1 2, ^fdi013- 
1 5tC*3ft&DNAEy!l*>S5lK tt>2 1 <D&a<E>#§ 
/&E?U£^1\ 5 CE«©DNAi«. 

M*a7) H7-9, HI 0-1 2, £*:teH13- 
1 5 iCS^hfcDN AWS*< it) 3 0<Dl&m<Dm 

asm m#jb 5 \zmm<oD nae^l 

[MS* 8) H7-9, HI 0-1 2£&tiBl 3-1 

$\z^2nrzDNA&mfrb<)><£h4 2oM&<Dm& so 

E*l£;ftt\ M*H 5 (CEScDDN AEJB. 

[im 9 ] m*» i ~ 4 © v^rn^-flBcE«o»a 

<D* 5-8 co^-fn^— 31tE«©D N AE^J© 

[m*h i o ] mim i - 4 ©^rn^-wcEKoi* 

[M*B1 l] ^ffl*ns*?*>3RSII«r^J;tf/*fc 

M#B 5-8 ©Mfn^-^lriatODNAE^jO 
[MM 13] *M^# , J^^--KW»KKtt&fflViT 

* fc Bb tcx*o <fc 5 kub^t* * % ? 

^ m*> -m \zmm m. * ^ « & <t # / * «m 50 



#W¥8-8 14 9 7 

*h i o 1 1 tE«©±&aijia*©«ffl. 
m&m 1-4 ©v>r*i*>-wcEit©it2&* 

■fctf/SfcttMSWI 1 0 £fcfct 1 1 £EM0±&MftX 

*&»a>, M*3Hi-4©ti-fn^— s*cE«(o«ai^ 

>/t£R:fe<fctf/S&«M*Iil 0 S&fctl l fcE«© 

FEaisiwrr i*^5-8©ufn^ 

\zte^xm&Tu^)vi?ftTXffi*mm^%rz&<DftT 
v v ofz$>(D, mjkm 5-8 <Dv>-rru&>— 

»DDNAE#I©«WB. 

«©&#,> 
[0 0 0 1] 

[0 0 0 2] #38W<0«HrtK*5H"E\ ffiSWDNAE 
£#5 5 6 7 ^ / 1^ a - H LT* 0 , 

[0 0 0 3] oct i tifcztsntzmmp^PMrn* 



—1470— 



(3) 

3 

-r*o »a*>/w«ocT i \m^mm-v^mmmk 
[ooo4] stt:x*5>ai, tft^onoii* bwm, * 

7>^A (TEA) , N 1 -/»-a^>7$F 

(NMN) :fe<fctfN - - 4 - 7x^t!U 

A (MPP) ©.tiaiWitttfcR^S^^^SIfta-r 

£«> 

[0 0 0 5] 

MSOWfiliW Lfc^T, *BBtt/jfo»fcS 

* fc* >X£fMtt£&fcm«&*ai?* Z HP 

[0 0 0 6] mWV&9>n9W&. IS 1 0 

-1 2. ^itfHl 3-1 5K^aftfc75/KEai3&> 

&BWsns, *< t >b 7 ^©75 ;ioi«b?!I^ 

*<fctfBl 3-1 53^6©«jfcEMte. JXtfclOO 

[0007] >/^k*3-ht 

fcDNAEWfc'blH'rs. ««DNAE«BB7-9» 

01 0-1 2, ^ffll 3 — 1 5 \Z^*ltzMnftt> 40 

[0 0 0 8] «raiia^>/^^»*J;tfDNAEJ0»4, 



WH¥8-8 14 9 7 

a**u £njw»*w^B*««^u^o&B 
it, *fa»*^>/x^«ft*fc»a-r45BB*3Ws 

[0 0 0 9] »»^>/t^Kt5SHT*t©J;5ftttK 

totfimfr asms* \zmm £ tz \mu sns^ea 
[0010] iiDNAS^jn mmmm?>rtt?n£ 

tffch*>S¥irc**. 2 hEW*«Rte*« 

(D^5-rv-^LTCD^7~9, 010-12, &£Zf 
013-1 5 l:»ShfcEJ!l^6i«ftDNAEM€I 

tS^I^ >/^«£*B^ S±-C4*fcBBtt& < «MT* 
S. 

[0 0 11] trBBa^>/^^K*J:tf/*&l3*fa± 

*»fi*©Klc^I««:«fflj*tt, »B*J:tfB«-»ffl* 
«:«B»'R&«*-Sfc«>fc, SlftO ( t5tt^«Sttft-& 

a&?cfflV^^iT**.. :^lt, &?3iZ>fc¥ffimiz^ 

B^&OftfflSS'BHcbT, Lj^fcB^&JiiLiMiB*^ 

[00123 mmM3k*>wK\t* 

[0 0 13] It:, #asw©H^3:, 
«WftB»"r*^t««Tf**. u^ftg^MH B3&* 
[0 0 14] ffj|D N Afi»©Ift«ff * L HftfflS 
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(4) 

5 

[0 0 15] ««DNAEW©SfeS»*UV»ttfflS 

[0016] 

[0 0 17] #|1 

*fca&©No t (dT) ^-fT-sffl^r^ 

yMfB#y (A) + RNA^5*ffli:»ai>&. SP 
6 RNA#'J^ 7— K ^D^-^-^tfE c o R I 
7^:/*-#cDNAfct3fc3ft&*, M$No t I 
TMSOKU »6nfcl»frS**«T»ffll/ (1. 5~ 
2. 3kb) , s^p?— pBluescript(stratagene)<Z)Ec 
OR I fHRattfcJf ALfc. *^T»SM.^*-£:*; 
ifttDH 1 OB^tCXV^ hn*k-~ >3>L£o 7 

HDNA^f i^Iftoy-M^*Bt, No 30 
t ITittfWbU SP6 RNA#U*^-if£fflV>T 

[0 0 18] cRNA^'J (A) + S&tC<k 9*113 
U W*«lBMi&D 2 0-4 OngCOSgTSEAbfCo 

s«eia&-f >*a^-hu NMNis§tt H c - tea 

Ct}&JT#fc. H£2ft&DNA£EM» 40 
STTSfefefc:, OCTlCDfiSMIS»r>irSr-y-^^n-X 
5^©JBTSS£fcE?9ft£U&. 

[0019] 5y h*»ae : ?/t>^^8jMisn&, 

I§1 8 8 2jftK#©cDNA»r>WS&SOCTl» 
fif*, Xenopus laevisW«»JBr56SS-&fe. £0>B 
m<DTc$>, ff#MfB&5iiM Hepes-Tris lMr& PH 
7. 5, 1 lOmMNaCK 3mMKCl, 2mMCaCl 
2 , lmMMgCl* C&TFXOR i <Lifc£n£) ^3 
eW, RNASAtCi' h Lfz* ffimtOR 

i (2 2t) £flM?3n& 14 C - TEA (^h^X^;l/ 50 
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5 

0 OR i a««Tit»»T*^&fc«), 9 0 

#KH>*:x^*-hU mm u C-TEAi3 0 
>*a^htl:RSLfc. 14 C-TEAM 
*&**ik«>. JP*«HIB£ift#U 

[0 0 2 0] £5LT, 1 8 8 2lS^cDNAifri& 
(i9E©«k3fc) Xenopus laevlsWS»JB£JBV>T5BS 

MN (N 1 - ^f;Pzaf>75 F) 3^H*T€fS 14 C 
- 7-YvJL=5-)\>jy^-^U ( H C-TEA) 

[0 0 2 1] ^D — >ffc;OCTl cDNAte, 5 5 6 

^mrt^c T^y &E#[te0 7-9(:^nt 

[0 0 2 2] 14 C - TEAIS^IH ffiASnfc 
OCT1 cRNAOltftlFlT^. Ctl^CO^ 
M2l:SSnW5, 58S£ftfc*&*©cRNAft 
#feten =» 2 T&£Hi 1 1 SCJCfc 0E*T*> £ fc#T* 

[0 0 2 3] oct lia&^/^igtc^o^sn^v 

C - TEAS&*OiIftSttH Michael is Menten^ 

^orco c:n6o!>tt*jasi3^snTvis. 9 5± 

(1 6 0 uM) £«TV>&. W»7y hfitfUBBIflf© 

[0 0 2 4] 0D2 
nXX. OCT 1 «6S^>^^«^*K^«R©«fi[« 

^ras-rs&a&fc, ocTit»ai*>/t£W;:«fc*# 
TEA*a**ifi#-r«ii^siia#aoii*'fe)WJ6b 

[0 0 2 5] ^4^5<fc^5ti, OCT lH«^>A^ft 
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(5) 



J&SI¥8-8 14 9 7 



8 



LTH4^ pH»ffiTl<!)rt»*fRl*fcttn»*lRl^ 

[0 0 2 6] H6*5J:tf«ni* OCTltrJ:^ 34 C - 
TEA ftfc £ ttytZ&X) 



(HffiK i «i 1 - X^;V - 2 - [ ( 1 , 4 - V* 
2 - 7x~/I,- 6 - £U5v f r: I Jx» 
3VU-2A^dUK (vX->8 6 3) (DO. 1 3 
Mtfh7^W>K9A (TMA) (DliMtom 

[0 0 2 7] 

[Si] 





•>T->8 6 3 


0. 13±0. 02 


f^^A2 2 


1 36±d Oil 




0. 43±0. D9 




1!. 93±0. 08 




1 8 ±0. 5 




S.2 ±0.3 




13±2 


1 -/f-;u- 4 -7*-;Hfy^~*>2* 


13±2 




>u 








43±S 




1DO$±1O0 


N 1 ->*/fci3*>7l K 


1008*300 



[0 0 2 8] OCTlMM3i*>/^«0>c 
RNA£&AbfcXeDopus laevisWSfflafcfcW-* 14 C 

[0 0 2 9] H£SaR£fr5£€f, Xenopus laevisff$ 
MBKOCT1 cRNASngSrffiAU ^lT^Stl 
5-8 »^§«W[©J»*SW#iaiflS+ 9 

(±SD) SRfiUfc. 

[0 0 3 0] Ktt**Jltt»2^>^^Ki:tt»Bifl9 

«f*OCTH»ai^>y^»aTMA*J;^NMN 

a&a#'r**&J;D'b7 o o«*#*tKi«T, oc 

[0 0 3 1] #13 



\ZZ<D-£&&m\'*Z>Z£\*'V£l3:Kttlb* Sfc*«BS!*I 

MA*«fcl^NMN©JtWC*^T, a4f|JOCTl»a 

40 *^OTEA©Sa^«*a*fclBUT««Sn&Ki 
fit (TMA 1 . 4mM£<fctfNMN0. 5 4mM) 

*tt&»TEA©wj^*fcWL 

XMfeZnfrK iffi (TMA7 0mM^4;t;NMN8. 3 
00 LWZfrlZgteZ. 
[0 0 3 2] ^4 

oct i om&ftM&mzm'r%miB&33cm$, 1. 

1' 2' -y7^>3-vH (xv^ 

^A2 2) fc<tSOCTl«S»ttata*OB*lCHLT 
ftenfcKi-tt (0. 4 mM) Ci;04XbnL LL 
50 C - PKUMSCfcHT, 5. 6nM0K i«**«fflR£ 
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(6) 
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pp'bP^icocT i (c«tD*l2sn53&^5^tt?Vi 

TR^fcttRfcfroifc. JP*iB^©OCTl cR 

N A 8 ng©&A*£, 3 H - MP P 

snfc**, :n^>T§s^nL h c-tea 

(1 4 8±4pmolx5P«ifflfi&- 1 Xh" 1 ) *5«fctP H-M 
PP (9 7±5pmolx»#»B- 1 xh- 1 ) ©SEKBSk* 10 

)5««SSnTU*. »fHH!BJB*^©MPPO«Si*^ 

«iEW£$nfc. e<z>««-k:*v>t, ocTitZcfcO^ 

MPP aii^OW 9 0 %£I£^-C££ C o fc. 

jff»BTMPP«aiwc^viTaii^6nfcKi« (o- 

^fJHV^tU>7 8/£M» MPP13/iM, 
>0. 8jxM, 3 0. 2 3 MM43ct^'> 

7~>8 6 3 0. 1 0 /iM) H Xenopus gpfitiHBBlC 20 
J;0 5S3RStl*:OCT l^>/^g(C«fc£TEACD&& 

[0 0 3 3] 

octi^^ u^-? few* * 7 5 y msmm 7 

~9lC»$nTVi5. Kozak ^-f^ (ACGCCAT 
[0 0 3 4] OCTl©S*tt/«*ttO»*»6» R 

ssntv^. tt£maiK4*tt«£ 1 7-277 = ; 

tftWN - ^ U n ->;Wfc«ffi3&««HDO 2 o©R«iJ9r^ > 

7^Sn?5:OCT10In]*3^SSE$nfc. si— ©ss* 
ttfittft 1 4 ©ft«f«7 S y Hfcfc^T* OCT 1 4^ 
©# tC t 0 ft £ . 

[0 0 3 5] #16 

mRNAOMffi&lCO^T^LfCo 

ffifcckDJWBU mRNA^t'J^ (dT) --fe^n — 

A7;l/f t H7«fn-xW«ft»»l:<tO»Wt* Hy 
bond - NR(Amcrsham)lC»U *©«/vf :/U y'FJBJBfc 50 



#BB¥8-8 14 9 7 

i0 

HOfc&t::, 75/ h»B:fcJ;tf«B*2 9 3rt» 
£©mRNA5ug£SBJl&^Cak i - lfecktfLLC 
- PK I 1 3^6©mRNA 1. 5/igS*^A7^rh 
F7»n-xy^±t©li-fc. ;W^JyH»lStt?7 
HpOCT l^e>©frfc^DNAgE^J© 32 P - EBB 
cDNAWH-fcffl^Tffofc P2 8 5-1 

1 9 6&fflV>fc) . /W^U^HMi/W^^Hffi 
(50X*W5H, 5XSSPE, 5 xDenhar 
dt'sSHfc 0. 5XSDS*«ttf^«fDNA2 0tf 
g) *4 2"CT1 8fiHBfr3&. R£6 OttO. 2 5 
XSSPE, 0. lXSDSOSIMtftSSTScXSTf 
ttftLfc. MIB3RLLC - PKltWTSllS*S^"rfc 

5/^JCD^T6RFB»RUfc. RNAW (GIBCO/BRL 
*>S0. 14-9. 5^dSS«BS) £JBV>T, RNA 

[0 0 3 6] y— !f>ynyV»«fA i 6»6tl&*— h 
7^77liBl 8fc*$nTVi5. 1. 9*D&S 

fee SBB^LLC - PK 1 K35V>T, /W^'Ji/HM 
1*3. 4*ntK»««<D*T«RSn&. OCT 
\*slf1rM3m*M* -MB, KS&tttHE* 

■^ifflB^ 2 9 3tCaki -1 *BBT«R£n&. 'CMS 
^cfctfCak i - l.«BBttfl?H»«R©H + 

faf&st^ wx^Kt^s < ra— T**#3R^y ;i^7 h 

[0037] ±e«h mtettS&Wkfr*>*tt>ift 
<r>9Z/n 9 Witt* s<l*6©*W 

*0#ffl**±^RB©*ii£n«*J:WI^»)IR*a 

/^S© 1 ^(D^-f XjWWHOCT l(&g^>/^S£ 
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11 

[0 0 3 8] «7 

^trEMfcfcSttfcafirf (HOCT1) ttl 8 8 5tt 
**>S&D* 5 5 37S/KO^>/^I£3-Ftt 
WKBH0-12l:*SnT^5. CTliii 
IXHOCT lflD7Sy|IWlCtt7 8 
^-CDbhffle^ (HOCT2) |J1 8 9 6SS^5ft 
0, 5 5 575/ao^>/WR€3-HtTV^. O 
CT2^^7 Ix*^ FEW* <fctfSt*3 n&7 5 / 
JOttB 1 3- 1 SKjftStlTVi*. OCTl*5«trXHO 

c t 2 <D7^;mmz\±6 8 XOH-**S*«>. 
[HI] H 1 ~ 6 teXenopus laevlslP«WBfc45Jt5 0 

ASt&**«:i 0-2 oia»ift©¥is«±«*WBS&« 

To Bltt*. 5ybfimRNA2 0ng*fcttOCT 

1 C RNA10ngttA^tCS^^n^ 14 C-TEACD 
NMNB*flUi*OJt«fcOVsT^UTVi5. -Y>*:x 
^— higife* 14 C - TEASWNMNOJUHt 

2 0 0 0BMT»-3fc. 

[H2] g&£fi(Z>OCTl c RNAiiAS2 0 0 m 

mni<tc (n=l. 9 ±0. 2) o 
[13] IP*lBlBSfc0OCT 1 cRNA3ngcDffiX 
tilt 1 4 C - TE A«ai*OSRft#ttfc^li 

«fcD*&Stt£ CStfk 3 Ofmolxh 1 xSPSSBfi- 1 x 
MM" 1 ) o fifPttd&^tSMichaelis Mentenj££ffiV>TS 
(Km9 5 ± 1 0 mM, V... 8 1 ± 5pmol X 
h- 1 xWHMffilB- 1 ) o ^mteMJj(D$LftZ^/vfc3:\Z& 

[14] OCT1 c RNA3ng&ftXUfclP*«Mafc 
£tt£ 14 C - TEABia*<Z)tfittfiFttl:^^t*l/T 
5. 9 5 uM 14 C - TEA©Bai*£Bf3£SK©Na 
+ . K + &<fctfB a + + <£#£TT»£bfCo Zft*><D& 

ft~FK:feV>T, R«tttt-4 0 6 OmV (10 OmMN 

a 4 *5<fctf3mMK + ) , 0- — 1 OmV (lmMNa + 43<fc 

tflO 2mMK + ) 43<fctf- 18 2 2mV (1 0 OmMN 

a + , 3mMK + 0mMBa ++ ) 
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12 

[H5] OCT1 c RNA3ng££AL£:5f3§lSffiI&+ 

- TE A©BUi*JC^^T*UTViS. 14 C - TEACD 

^»fcse>iC. ffltefc-r >*=l^~ hi&Jfc* 1 0 2mMK + £ 
<£tnmMNa + CD#ftTTfrofc. ^tltCcfcO, Rttft 

H^3 0 »©aa*KflW* 0 . 1 HMftRTT^ffcT £ £ 

JO [0 6] f'>-^A2 2 (o) , (A) , -t^;/ 

(□) , yoj]l'>7^ F (mil) , O - 
^V7U3~0> (O) ^S^^h^^^T^-^A 
(JRt*L*) t:.fc§OCTlKift H C-TEA|tM 
©K«KOV>T;?*bTV>*. 5P*»HB(COCTl cR 
NA5ng£ttAU 9 5^M u C-TEA^^TiS 

[H7] OCT 1 OZ9ls*9-\*mmt. J ttlfr%iXM'Z 

[H8] H7 0lBW©l**Tf«S. 
[19] B8©EM©SST»5 B 
[110] fflBWtMffKtfiT- (HOCT1) <D*? 

n&jte^wma 1 8 8 5 55375/8? 

[11 1] HI 0©E?8©tt€rC**. 
[112] HI 1 ©E#I(Z«K*T?**. 

[113] ^-coffi^MhHBflaate? (hoct2) 

50 /7 1/*^ FE?M3.fctf 7 5 7 REWK^T^l/T 

^nrcm&^mmti s 5 6 5 5 

[114] HI 3OE?0O8e€rT»S. 
[115] HI 4©e*fl©«*"C*S. 
[116] 9 757 R©J8£JBV>&OCT l©Xyte/l)oo 
Iittlei»*tt/«*tt»«rJCT>^T^UTliS. J£5£S 

[117] OCT 1 C0ffiBS^UTV^ o 7^;SM 
Arg, L y s * ±tf H i s tt^7^EfCSL^ 75 

[ii 8] mttevy hum&£it-&<Dmmmz&tf 

5 O C T 1 WSttmRN AOfit^lt^S. 
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(8) 
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[01] 



[02] 



[03] 





120- 


X 

i 


100- 




80- 


& E 


60- 


sS 


40- 


;-TEA: 


20- 



o 



1 



H 2 0 mRNA 0CT1- 
cRNA 



[H4] 



21 



noo- 

80 
60- 
40- 
20 
0 

Na + (mM) 

lC{mM) 

Ba 4 >M) 



100 
3 
0 



n 



1 

102 
0 



100 
3 

10 




si 



E 



SO 500 5000 

0.CT1-CRNA 
[pg x mm" 1 ] 



H51 



60- 
40 
20 
0 



nn n 



pH, 7.5 
pH„ 6.5 



7.5 
7.5 



7.5 
8.5 



x 80- 
§ V | 60-1 

si 40 



100 200 300 400 

TEAOiffi fM M l 



[H6] 




"i 1 1 r: r - 4 

0.1 1 10 10* 10' 10 
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[H7] 

GCAGGCCTGGCTAAACTGGTGAGGGCCCTACCCAGCCATGCCCACCGTGGATGATGTCCT 

MetProThrVa lAs pAspVa 1 Lea 

GGAGCAAGTTGGAGAGTT^GGCTGGTTCCAGAAACAAGCCTTCCTGTTGCTATGCCTGAT 
GluGlnValGIyGluPheGlyTrpPheGlnLys GlnAlaPheLeuLeuLeuCysLeuIle 

CTCAGCTTCTTTAGCTCCCATCTATGTGGGCATCGTCTTCCTGGGCTTCACCCCTGGACA 
SerAlaSerLeuAlaProIleTyrvalGlylleValPheLeuGlyPheThrProG lyHis 

TTATTGCCAGAATCCTGGGGTGGCTGAGCTGAGCCAGCGGTGTGGCTGGAGCCAGGCAGA 
TyrCysGlnAsnProGlyValAlaGluLeuSerGlnArgCysGlyTrpSerGlnAlaGlu 

GGAGCTGAACTACACTGTGCCGGGCCTGGGACCTTCGGACGAGGCCTCCTTCCTCAGCCA 
GluLeuAsnTyrThrValProGlyLeuGlyProSerAspGluAlaSerPheLeuSerGln 

-* 

GTGCATGAGGTATGAGGI^GGACTGGAACCAGAGCACCCTTGACTGTGTGGACCCACTGTC 
CysMetArgTyrGluValAspTrpAsnGlnSerThrLeuAspCysValAspProLeuSer 

CAGCCTGGTTGCCAACAGGAGTCAGTTGCCATTGGGCCCCTGCGAGCATGGCTGGGTATA 
SerLeuValAlaAsnArgSerGlnLeuProLeuGlyProCysGluHisGlyTrpValTyr 

CGACACTCCCGGCTCCTCCATCGTCACTGAGTTTAACCTGGTGTGTGGAGACGCCTGGAA 
AspThrProGlySerSerlleValThrGluPheAsnLeuValCysGlyAspAlaTrpLys 

AGTGGACCTTTTTCAGTCCTGTGTGAACTTGGGCTTCTT^ 
valAspLeuPheGln SerCysValAsnLeuGlyPhqPheLeuGlySerLeuValValGly 

TTACATTGCAGACAGGTTTGGCCGTAAGCTCTGTCTCTTGGTGACCACGCTGGTCACATC 
TyrlleAlaAspArgPneGlyArgLysLeuCysLeaLeuValThrThrLeuValThrSer 



II 7] 
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[■8] 

601 TGTGTCCGGTGTGCTAACAGCGGTGGCCCC\GACTATACATCCATGTTGCTCTTTCGCCT 
189 valSerGlyValLeuThrAlaValAlaProAspTyrThrSerMetLeuLeuPheArgLeu 

661 GCTGCAGGGCATGGTCAGCAAGGGCAGCTGGGTGTCCGGCTATACCTTGATCACAGAGTT 
209 LeuGlnGlyMetValSerLysGlySerTrpUalSerGlyTyrThrLeuIleThrGluPhe 

721 TGTCGGCTCTGGCTACAGGAGAACGACGGCCATTTTGTACCAGATGGCCTTCACAGTGGG 
229 ValGlySerGlyTyrArgArgThrThrAlalleLeuTyrGln MetAlaPheThrValGly 

781 GCTAGTGGGGCTTGOCGGGGTGGCCTATGCCATTCCAGACTGGiCGCTGCCTCCACCTAGC 
24 9 LeuValGlyLeuAlaGl yValAlaTyrAlaIleProA spTrpArgTrp3UeuGln LeuAla 

841 TGTGTCCCTGCCTACCTTCCTCTTCCTGCTGTATTACTGGTTTGTCCCAGAATCCCCCCG 
269 ValSerL euProThrPhelieuPheLeuLeuTyrTyirTrpPheValP roGluSerProArg 

901 GTGGCTGTTGTCCCAGAAGAGAACCACGCGAGCTGTCAGGATAATGGAGCAAATTGCACA 
28 9 TrpLeuLeuSerGlnLysArgThrThrArgAlaValArglleMetGluGlnlleAlaGln 

961 G AAGAACGGGAAGGTGCCTCCTGCTGACCTG AAGATGCTCTGCCTTGAGGAGGATGCCTC 
309 LysAsnGlyI>ysValProProAlaAspL,euLysMetLeuCysLeuGluGluAspAlaSer 

10 21 AGAAAAGCGAAGTCC?TTCGTTTGCCGACCTGTTCCGCACTCCCAACCTGAGGAAGCACAC 
3 29 GluLysArgSerProSerPheAlaAspLeuPheArgThrProAsnLeuArgLysHisThr 

1081 CGTCATCCTGATGTATCTATGGTTCTCTTGTGCTGTGCTGTACCAGGGTCTCATCATGCA 
349 Va 1 1 leLeuMetTyrLe uTrpPheSerCysAlaValLeuTyrGlnGlyLeuIleM etiHi s 

1141 CGTGGG AGCCACAGGGGCCAACCTCTACCTGGACTTCTTTTATTCTTCTCTGGTGGAATT 
3 69 ValGlyAlaTbrGlyAlaAsnLeuTyrLeuAsp PhePheTyrSerSerLeuValGluPhe 
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[S3 9] 

1201 CCCCGCGGCCTTCATCATCCTGGTCACCATTG ACCGCATTGG CCGCATCTACCCAATAGC 
389 Pro Al aAlaPhellell eLeu Va IThr 1 1 e Asp Arg IleGl y Ar gl 1 eTy r ProIleAla 

1261 GGCCTCGAATCTGGTGACGGGGGCAGCCrGCCTCCTCATGATCTTTATCCCGCATGAGCT 
409 AlaSer As nLeuValThrG 1 yA 1 a Al aCy sLeuLeuMe tl 1 ePhe X 1 ePro H i sG luLe u 

13 21 GCACTGGTTGAACGTTACCCTCGCCTCTCTTGGCCGTATGGGGGCCACCATTGTGCTGCA 
4 29 HisTrpLeuAsnValThrLeuAlaCy sLeuGlyArgMetGlyAlaThrlleValLeuGlu 

* 1 _____ = — 

13 81 G ATGGTCTGCCTGGTGAACGCTG AGCTGTACCCTACATTC ATCAGGAATCTTGGG ATG AT 

4 49 MetValCysLeuValAsnAlaGluLeuTyrProThrPhelleArgAsnLeuGlyMetMet 

14 41 GGTATGCTCTGCCCTGTGTGACCTGGGTGGGATCTTCACCCCCTTCATGGTGTTCAGGCT 
4 69 ValCysSerAIaLeuCysAspLeuGlyGlyllePheThrProPheMetVal PheArgLeu 

1501 GATGGAAGTTTGGCAAGCCCTGCCCCTCATTTTC 

489 MetGl u Va lTrpG 1 n AlaLeuProLeuIleLeuPheGlyValLteuGlyLeuThrAlaGly 

1561 GGCXIATGACTCTTCTTCTCCCAGAGACCAAGGGTGTGGCTTTGCCTGAGACTATTGAAGA 
509 AlaMetThrLeuLeuLeiiP roGluThrLysGlyValAlaLeuProGluThrlleGluGlu 

1621 AGCAGAGAACCTGGGGAGGAGG AAATC AAAGGCCAAAGAAAACACG ATTTACCTTCAGGT 
529 AlaGluAsnLeuGlyArgArgLysSerLysAlaLysGluAsnThrlleTyrLeuGlnVal 

1681 CCAAAC AGGC AAGTCCTCAAGT ACCTG ACAGGG ATGCTGTGCCAGG AGCTGAGTGGGAGA 
54 9 GlnThrGlyLysSerSerSerThr 

1741 G AGAAAGGAGGACTTGCCACTTGGAGG ATTCCC AG AAGCCTTTGCCTTTCCAG ACTCTTG 

1801 TATATATGCACCAGGTTCCAAATGAACTACCAACCTTAAAGACTTTTCTGAAAGCCCAAA 

18 61 AAAAAAAAAAAAAAAAAAAAAA 
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[HI 0] 

10 20 30 40 50 60 

t I I I I I 

CACGGAGACATTCCACCTGGCCACTGCACCCCACXCCAGCTCTGGCCACGGCCATGAGCA 

70 SO 90 100 1X0 120 

I i I I I I 

TGCTGAGCCATCATGCCCACCGTGGATGACATTCTGGACCACCTTGGGGACTCTGGCTGG 
METProThrValAspAspIleLeuGluGlnValGlyGluSerClyTrp 

130 140 150 160 170 180 

1111)1 
TTCCAGAAGCAAGCCTTCCTCATCTTATGCCTGCTGTCGGCTGCCTTTCCCCCCATCTCT 

pheGlnLysGlnAlaPheLeuIleLeuCysLeuLeuSerAlaAlaPheAlaProIleCys 

190 200 210 220 230 240 

I I 1 I I I 

GTGGGCATCCTCTTCCTCGGTTTCACACCTGACCACCACTGCCAGAGCCCTGGGGTGGCT 

ValClylleValPheLeuGlyPheThrProAspHisHisCysGlnScrProGlyValAlo 

250 260 270 280 290 300 

| 1 I I I 1 

GAGCTGAGCCAGCGCTGTCGCTGGAGCCCTGCGGAGGAGCTGAACTATACACTGCCACGC 

GluLeuSerGlnArgcysGlyTrpScrProAlaGluGluLeuAsnTyrThrValProGly 

310 320 330 340 350 360 

[ I I I 1 i 

CTGGGGCCCCCGGGCGAGGCCTTCCTTGGCCAGTGCAGGCGCTATGAAGTGGACTGGAAC 

LeuGlyProAlaGlyGluAlaPheLeuGlyGlnCysArgArgTyrGluValAspTrpAsn 

370 380 390 400 410 420 

I I I I I I 

CACAGCGCCCTCAGCTGTGTAGACCCCCTGGCTAGCCTGGCCACCAACACGAGCCACCTG 

Gln5erAlaLeuS€rCysValAspProL.euAlaSerLeuAJ.aThrAsnArgSerHisLeu 

430 440 430 460 470 4BD 

I 1 I I I.I 

CCGCTGGGTCCCTGCCAGGATGGCTGGGTGTATGACACGCCCGGCTCTTCCATCGTCACT 
ProI^uGlyProc^sGlnAspGlyTrpValTyrAspThrProGlyScrScrlleValTKir 

490 500 510 520 530 540 

| | I I I 1 

GAGTTCAACCTGGTGTG^TGCTGACTCCTGGAAGCTGGACCTCTTTCAGTCCTGTTTGAAT 

CluPheAsnl^uValCysAlaAspSerTrpLysLeuAspLeuPheGlnSerCysLexiAsn 

550 560 570 5S0 590 600 

I 1 | I I I 

GCCCGCTfCTTCTTTGGCTCTCTCGGTGCTGGCTACTTTGCACACAGCTTTGGCCGTAAG 

AlaClyPhePhePh«GlyScrLeuGlyValClyTyrPheAlaAspArgPheGlyArgLys 



—1480— 



(13) &M¥8-8 149 7 



[Hill 

610 620 630 640 650 660 

I I I I I I 
CTGTCTCTCCTCGGAACTGTCCT^ 

LeuCysLeuLeuGlyThTValLeuValAsnAlaValSerGlyValLeuMETXlaPheSer 

670 680 690 700 710 720 

II i I I | 
CCCAACTACArGTCCATGCTGCTCTTCCGCCTGCTGCAGGGCCTGGrCAGCAAGGGCAAC 
ProAanTyrMETS e rMETCyeuLeuPheAr gLeuLeuGlnG 1 yLeu Val SerLy sG ly Asn 

730 740 750 760 770 780 

I I I I I I 

TCCATCCCTCCCTAC^CCCTAATCACAGAATTTGrTGGCTCGGGCTCCAGAAGAACGGTG 
TrpKETAlaGlyTyrThrLeuIleThrGluPheValGlySerGlySerArgArgThrVal 

790 800 810 820 830 B40 

I I ! I 1 I 

GCGATCATGTACCAGATGGCCTTCACGGTGGGGCTGGTGGCGCTTACCGGGCTGGCCTAC 
AlalleKETTyTGlnMETAlaPheThrValGlyl^uValAlareuThrClyLauAlaTyr 

850 860 870 880 890 900 

! I I I I I 

GCCCTGCCTCACTGGCGCTGGCTGCAGCTGGCAGTCTCCCTGCCCACCTTCCTCTTCC'PG 
AlaLeuProHisTr pArgTrpLeuGl nLeuAl a Val SerLe uProTJirPheLeuPheLeu 

910 920 930 940 950 960 

I I i 1 1 1 

CTCTACTACTGGTGTGTGCCGGAGTCCCCTCGGTGGCTGTTATCACAAAAAAGAAACACT 
LeuTyrT yrfrpCy sValPr oGl uSe r Pr o Ar gTrpLeuJLeuS erG 1 nLy s ArgAsnThr 

970 980 990 1000 1010 1020 

I I I I I I 

GAAGCAATAAAGATAATGGACCACATCGCTCAAAAGAATGCGAACTTGCCTCCTGCTGAT 
GluAlalleLysIleMETAspHlslleAlaGlnLysAsnGIyLysLeuProProAlaAsp 

1030 1040 1050 1060 1070 1080 

I I I I I I 

TTAAAGATGCTXTCCCTCGAAGATCATGTC^CCGAAAAGCri^AGCCCiri^ATTTGGAGAC 
LeuLysKETLeuSerLeuG luG luAspVa lThrG luLy sLeuS e rProSerPheAl aAsp 

1090 1100 1110 1120 1130 1140 

1 I I I I I 

CTGTTCCGCAGGCCGCGCCTGAGGAAGCGCACCTTCATCCTGATGTACCTGTGGTTCACG 
LeuPheArgThrPr oArgLeuArgLy sArgThrPhel leLeuKETTyrrLeuT rpPheThr 

11S0 1160 1170 1160 1190 1200 

I I I I I I 

GACTCTGTGCTCTATC AGGGGCTCATC CTGCAC ATGGGCGCCACCAGCGGG AACCTCT AC 
AspserValLeuTyrGlnGlyLeuIleLeuHisMETClyAlaTlirSerClyAsnLeuTyr 

1210 1220 1230 1240 1250 1260 

I I I I I I 

CTGGATTTCCTTTACTCCGCTCTGGTCGAAATCCCGGGGGCCTTCATAGCCCTCATCACC 

LeuAspPheLeuTyrSerAlal^uValGluIleProGlyAIaPheXleAlaXeuIleThr 
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[HI 2] 

1270 12B0 1290 1300 1310 1320 

1 1 I I I I 

ATTCACCGCGTGGGCCGCATCTACCCCATGGCCGTGTCAWlTTTGTTCGCGGCGCCAGCC 
IleAspArgValGlyArgrieTyrProKETAlaValSerAsnLeuLeuAlaGlyAlaAla 

1330 1340 1350 1360 1370 13S0 

1 I I I i I 

TGCCTCGTCATTTTTATCTCACCTGACCTGCACTGGTTAAACATCATAATCATGTCTGTT 
CysteuVaiilePhelXeSerProAspLeuKisTrpLeuAsnllellerieKETCysVal 

1390 1400 1410 1420 1430 1440 

I I 1 I I I 

GGCCGAATGGGAATCACCATTGCAATACAAATGATCTGCCTGGTGAATGCTGAGCTGTAC 
GlyArgMETClylleThrlleAlalleGlnKSTIleCysLeuValAsnAlaGluLeuTyr 

1450 1460 1470 1480 1490 1500 

I I i ! I I 

CCCACATTCCTCAGGAACCTCAGAGTGATGGTGTGTTCCTCCCTGTGTGACATAGGTGGG 
PromrPneValArgAsnLeuArgValMErvalCysSerSerLeuCysAspIleGlyGly 

1510 1520 1530 1540 1550 1560 

I I'' I I 

ATAATCACCCCCTTCATAGTCTTtAGGCTGAGGGAGGTCTGGCAAGCCrXGCCCCTCATT 

IleXleThrProPheileValPheArgLeuArgGluVaiTrpGliiAlaLeuProLeuIle 

1570 1580 1590 1600 1S10 1620 

I I I I I I 

TTGTTTGCGGTGTTGGGCCrGCTTCCCGCGGGAGrGACGCTACTTCTrCCAGAGACCAAG 

LeuPheAlaVall^euGlyLeuLeuAlaAlaGlyValThrLeuLeuLeaProCluThrLys 

1630 1640 1650 1660 1670 16S0 

| I I I I 1 

CGGGACGCTTTGCCAGAGACCATGAAG^ACGCCCAGAACCTTGGGAGAAAAGCAAAGCCC 
G 1 yAsp Al aLeiiPr oGluThrMETLy s AspAl aGluAsnLeuGlyArgLy s Al aLy s Pro 

1690 1700 1710 1720 1730 1740 

I I I 1 I I 

AAAGAAAACACGATTXACCTTAAGGTCCAAACCTCAGAACCCTCGGGCACCTGAGAGAGA 

LyBGluAsnThrlleTyrLcuLysValGlnTlirSerGltiPiroSerGlyThr 

1750 1760 1770 1780 1790 1800 

1 I I 1 I t 

TGTTTTGCGGCGATGTCGTGTTGCACGGATGAAGATGGAGTTATCCTCTGCAGAAATTCC 

1B10 1820 1B30 1840 1850 1660 

| I 1 t I I 

TAG ACGC CTTCA CTTCT CTGT ATTCTTCCTCAT ACTTG C CT A C CC CC AAATTAAT AT CAG 

1870 1880 

I t 
TCCTAAAGAAAAAAAAAAAAAAAAA 
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II 3] 



10 20 30 40 50 60 

I I I I | | 

CGCCCTGCCCTCAAGCCTGGTCACTTGCAGACGTAAACTCCCCTCTTTGACTTCTGGCCA 

70 80 90 100 110 120 

1 I I I I I 

GGGTTTGTGCTGAGCTGGCTGCAGCCGCTCTCAGCCrCGCrCCGGGCACGTCGGGCAGCC 

130 140 150 160 170 ISO 

I I I I I I 

TCGGGCCCTCCTCCCTGCAGGATCATGCCCACCACCGTGGACGATGTCCTCCAGCATGGA 

MCTProThrThrValAspAsptfalLeuCluHisCly 

190 200 210 220 230 240 

I I I I I I 

GGGGAGTTTCACTTTTTCCAGAAGCAAATGTTTTTCCTCTTGGCTCTGCTCTCGGCTACC 
G 1 yG luPheHisFhePheG InLy s G LnKETPhePheLeuLeuA 1 aLeuLeuSer A 1 aThr 

250 260 270 280 290 300 

I I I I t I 

TTCGCGCCCATCTACGTGGGCATCGTCrTCCTGGGCTTCACCCCTGACCACCGCTGCCGG 

PheAlaProIleTyrValGlylleValPheLeuGlyPheThrProAspHisArgCysArg 

310 320 330 340 350 360 

1 I I I I I 

AG CCCC GG AGTGGC C GA G CTG ACT CTGCGCTGCGG CTGG AGTC CTG C AG AGG AACTGAAC 
SerProG ly Va 1 Al a G 1 uLeuSer LeuArgCysG 1 y TrpSer proA 1 a Glue 1 uLeuAsn 

370 380 390 400 410 420 

I I I I I I 
T A C ACGGTGC C GGGCCCAGG AC CTGCGG G CG AAG CCTCCCC AAG AC AGTGT/AGGCGCT AC 

TyrrhrvalFroGlyproGlyproAlaGlyGluAlaserproArgGlnCysArgArgTyr 

430 440 450 460 470 480 

II I I 1 I 
GAGGTGGACTGGAACCAGAGCACCTrrCACTGCGTGGACCCCCTGGCCAGCCTGGACACC 

GluVs 1 AspTrpAsnGlnSerThrPhcAs pCys Va 1 AspProLeuAlaSerLcuAspThr 

490 500 510 520 530 540 

I I I I I I 

AACAGGAGCCGCCTGCCACTGGGCCCCTGCCGGGACGGCTGGGTGTACGAGACGCCTGGC 

AsnArgSerArgLeuProLeuGlyProcysArgAspGlyTrpValTyrGluThrProGly 

550 560 570 580 590 600 

I I I I I I 

TCGTCCATCGTCACCGAGTTTAACCTGGTATGTGCCAACTCCTGGATGTrCGACCTATTC 
SerSerIloValThrGluPheAsnL«uValCysAlaAsnSfirTrpMETL€uAspL€uPhe 
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[HI 4] 



610 620 630 640 650 660 

I I I i I I 

CAGTCATCAGTGAATGTAG GATTCTTTATTCG CTCT ATG ACT ATCGCCT ACATAGCAGAC 

GlnSerServalAsnValGlyPhePnelleGlySerKETSerlLeGlyTyrlleAlaAsp 

670 680 690 700 710 720 

I I I I | | 

AGGTtTGGCCGTAAGCTCTGCCTCCTAACTACAGTCCTCATAAATGCTGCAGCTCGAGTT 
ArgPheGlyArgLysLeuCysLeuLeuThrThrValLeullcAsnAlaAlaAlaGLyVal 

730 740 730 760 770 780 

I I I I I I 

CTCATGGCCATTTCCCCAACCTATACGTGG ATGTT AATTTTT C GCTTAATCCAAGGACTG 
LeuMETAlaricSerProThrTyrThrTrpMETLeuIlePheArgLeuILeGlnGlyLeu 

790 800 B1Q 620 830 840 

III III 
GTCXGCAAAGCAGGCTGGTTAATAGCCTACATCCTGATTACAGAATTTGTTGGGGGCAGA 
ValSerLysAlaClyTrpLeuIlcGlyTyrlleLeuIleThrGluPheValGayGlyArg 

850 860 870 880 B90 900 

I I I I I i 

TATCGGACAAttCTCCGGATTTTTTACCAAGTTGCCTATACAGTTGGGCTCCTGGTGCTA 
TyrArgArgThrValGlyllaPheTyrGlnValAlaTyrThrValCiyLcuLeuVaXLeu 

910 920 930 940 9S0 960 

I I I I I I 

GCTGGGGTG BCTT AC GCACTTCCT C ACTGG AGGTGG TTGC AGTTC ACAG TTG CT CTGCCC 
AlaGlyValAlaTyrAlaLeuProHisTrpArgTrpLeuGlnPheThrValAlaLeuPro 

970 980 990 1000 1010 1020 

I I I I 1 1 

AACTTCTTCTTCTTGCTCTATTACTGGTGCATACCTGAGTCTCCCAGGTGGCTGATCTCC 
AsnPhePhcPheLeuLeuTyrryrTrpCyslleProGluSerProArgTrpLeuIleser 

1030 1040 1050 1060 1070 1080 

I I ! I I I 

C AGAAT AACAATG CTCAAG CCATG AG AAT C ATTAAGC ACATCGCAAAGAAAAATG GAAAA 
GLnAsnI.ysA«nAlaGluAlaKETArgIlolleLyBHisIleAlaLysLyBAsnGlyLys 

1090 1100 1110 1120 1130 1140 

III III 
TCTCTACCCGCCTCCCTTCAGCGCCTGAGACTTGAAGAGGAAACTGGCAAGAAATTGAAC 
SerXeuPrcAl aSerLauGlnArgI*euAr gLeuG 1 uGluGl uThrG lyLysLy sLeuAs n 

1150 1160 1170 1180 1190 1200 

It! Ill 
CCTTCATTTCTTGACTTGGTCAGAACTCCTCAGATAAGGAAACATACTATGATATTGATG 
P roSer PheLeuAspLe uVa LArgThr ProGln I leArg Ly sHi sT&rKETI 1 eLeuMET 

1210 1220 1230 1240 1250 1260 

III III 
TACAACTGGTTCACGAGCTCTGTGCTCTACCAGGGCCTCATCATGCACATGGGCCTTGCA 
Tyr AsnTrpPhcThrSer SerValLeuTyrGlnG lyLeu! 1 eKETHi sMETGlyLeuAla 
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II 5] 



1270 1280 1290 1300 1310 1320 

I I I I I I 

CCTCACAAT ATCTACCTGCATTTCTTCT^CTCTGCCCTGCTTG AATTCC C AGCT GCCTTC 
GlyAspAsnIleTyrLeiiAspPhePh«TyxSerAlaLeuValGluPtveProAlaAlaPhe 

1330 1340 1350 1360 1370 1380 

I I I I I I 

ATGATCATCCTCATTATCGACCGCATCGCACGCCGTTACCCTTGGCCTGCATCAAATATG 
HETIlelleLemielleAspArglleGlyArgArgTyrProTrpAlaAlaSarAsnMET 

1390 1400 1410 1420 1430 1440 

I I I I I I 

GTTGCAGGGGCAGCCTGTCTGGCCTC AGTTTTT ATAC CTGGTG ATCTACAATGG CT AAAA 
valAlaGlyAlaAlaCysLeuAlaSerValPhelleProGlyAspLeuClnTrpLduLys 

1450 1460 1470 1480 1490 1500 

I I 1 I I I 

ATTATTATCTCATG CTTGGG AAGAATGGGGAT CAC AATGGCCTATGAG ATAGTCTGCCTG 

HellelleSerCysLeuGlyArgHETGlylleThrMCTAlaTyrGlullevalcysLeu 

1510 1520 1530 1S40 1550 1560 

I I I I I I 

GTCAATGCTGAGCTGTACCCCACATTCATTAGGAATCTTCGCGTCCACATCTGTTCCTCA 
ValAsnAlaGlul-euTyrProThrPhelleArgAsnLcuGlyValHisrieCysSerSfir 

1570 1580 1S90 1600 1610 1620 

I I I I I I 

ATGTGTGACATTGGTGGCATCATCACGCCATTCCTCGTCTACCGGCTCACTAACATCTCC 

KETCycAspIleGlyGlyllelleThrProPheLeuValTyrArgLeuThrAsnllerrp 

1630 1640 1650 1660 1670 1680 

I I I i I 1 

CTTGAGCTCCCGCTGATGGTTTTCGGCGTACTTGGCTTGGTTGCTGGAGGTCTGGTGCTG 

LeuGluLeuProLeuMrrValPheGlyValLeuGlyLeuValAlaGlyGlyLeuValLeu 

1690 1700 1710 1720 1730 1740 

I I I I I I 

TrGCTTCCAGAAACTAAAGGGAAAGCTTTGCCTCAGACCATCGAGGAAGCCGAAAATATG 
LeuLeuProCluThrLysGlyLysAlal^itProGlu'ThrlleGluGluAlaGluAsnKET 

17S0 1760 1770 1780 1790 1800 

! ! I ! 1 i 

CAAAGACCAAGAAAAAATAAACAAAACATGATTTACCTCCAAGTTCAGAAACTAGACATT 
GlnArgProb^rgiysAsnI.ysGluLysMETIleTyrLftuGlnValGlnLysLeuAspIle 

1810 1820 1830 1840 1850 1860 

! 1 i 1 I i 

C CATTGAACTAAG AAG AGAG ACCGTTGCTGCTGTCATGAC CTAGCTTTA3*GGCAG CAAG A 

FroLeuAsn 

1870 laaO 1890 

i ! I 

CCAAAAGTAGAAATCCCTGCACTCATCACAAAGCCC 
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imi 8] 




(51) Int. CI. 6 
C 0 7H 
C 1 2N 

C 1 2 P 

C 1 2Q 
// A 6 1 K 
(C 1 2N 

C 1.2R 
(C 1 2 P 

C 1 2R 



21/04 
5/10 

15/09 

21/02 
1/68 

39/395 
5/10 
1:91) 

21/02 
1:91) 



B 



ZNA C 9282-4B 
A 9453-4B 
D 



9281-4B 



F I 



C 1 2 N 15/00 
(C12N 5/00 
C12R 1:91) 



A 
B 
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